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searches made up to the present time, show that the crystallization of the
various binary systems composed of iron and each one of the other nor-
mal elements (except carbon) up to its maximum concentrations in
ordinary specifications follows Roozeboom's first type. This com-
prises the systems in which only one series of mixed crystals form, and
their compositions are always higher in iron than that of the residual liquid
with which they are in equilibrium. Up to the limiting concentrations in
machine steels these binary systems do not possess any insoluble field
either in the liquid or in the solid phase.

Draw the two characteristic curves ("liquidus" and "solidus") of
such a diagram between iron and another element Y upon the plane
FeAX and let them be indicated respectively with a and 6.

Upon the other plane FeAC draw the well known equilibrium diagram
of the binary iron:carbon system, or to be more precise, of the binary
system iron:iron carbide (Fe'iFesC), since this corresponds to that
portion of this diagram to which our deliberations will be restricted.

As has been done in the other cases, consider only the phenomena
which take place at temperatures higher than the allotropic transforma-
tions of solid iron, reserving for later consideration the occurrences at or
below these points. Since the highest possible carbon concentrations in
plain machine steels are a great deal less than 2 per cent., which is
the point at which the insoluble field between iron and iron carbide
intrudes itself at the temperature of crystallization, it will be possible to
restrict our present considerations to only two continuous curves, viz.:
the "liquidus" c and "solidus" d.

Passing through each pair of the four curves thus traced will appear
the liquidus surface ac and the solidus bd in the ternary systems.
Their meaning has. been amply indicated and therefore is well known.

Now consider a series of ternary alloys in which only the carbon
concentration varies while the concentration of element X remains
constant. Points representing the condition of these alloys at all pos-
sible temperatures will be found upon the vertical plane parallel to the
FeAY plane passing through the point B representing that binary
alloy of iron and x per cent, of element X.

BD and BE represent the intersections of this plane with the two
faces FeAX and FeAY and curves e and/ the intersections of this plane
with the liquidus surface ac and solidus surface bd of the same system.

Now consider all the alloys of this group as being part of a fictitious
binary system whose constituents are iron carbide and the alloy FeX
containing the quantity x of the original component X} and discover
which of the phenomena occurring during crystallization of such a system
can be represented on the plane DBE. It will be easy to see from the
following analysis what actual use such a sketch derived from the true
ternary diagram may have.